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and loudness (Behrens & Green, 1993; Gabrielsson & Juslin, 1996; Gerardi &C Gerken, 1995) . Other evidence suggests that increases in perceived complexity may be associated with arousal responses (Berlyne, 1971 , p. 69) and shifts in aesthetic evaluation (Day, 1967 (Day, , 1968 Vitz, 1966b) . These dimensions of music are not culture-specific, and hence, they may function as universal cues for the emotional evaluation of all auditory stimuli. Although the basis for such evaluations is unknown, they may have originated as adaptive responses to acoustic input -for example, to threatening and nonthreatening sounds.
A Model of the Perception of Emotion in Music
Studies of the perception of unfamiliar music have illustrated that listeners who are unfamiliar with a musical idiom are nonetheless able to apprehend structural aspects of that music by attending to basic statistical properties. Without knowledge of the stylistic conventions of the music, listeners attend to the statistical distribution of pitches as one way of interpreting North Indian music (Castellano, Bharucha &c Krumhansl, 1984) , Balinese music (Kessler, Hansen, &c Shepard, 1984) , and artificial tonalities (Oram & Cuddy, 1995) . These findings illustrate that listeners are highly adaptable in their ability to interpret unfamiliar musical styles.
It is reasonable to assume that the perception of emotion in music is similarly adaptable. Consciously or intuitively, composers and performers may draw upon basic perceptual cues (in the form of psychophysical dimensions of music) as well as culturally determined conventions, to express emotion in music. Listeners, in turn, may attend to either of these sources of emotional meaning. Because emotion is conveyed through both culture-specific and perceptual cues, there is often redundancy in how a piece reinforces a specific emotion. The more cues that are present in the music -both culture-specific and perceptual -the stronger the expression of emotion. Thus, listeners' understanding of the musically expressed emotion should be affected both by their familiarity with the conventions of the tonal system and also by their sensitivity to basic perceptual cues.
In Figure 1 , we present a model of how listeners attend to the cultural and universal cues embedded in a piece of music to arrive at an understanding of musically expressed emotion. The expression of emotion in the music of a given culture should be most salient to listeners of the same culture, due to the shared understanding of the conventional representation of emotion within that tonal system. When familiar cultural cues are absent, the listener must pay more attention to basic perceptual cues, such as tempo and complexity. These cues allow listeners to gain a general understanding of the intended emotion. It is possible to argue that the association of psychophysical dimensions of music with the perception of emotions is also the result of enculturation and may differ between cultures. If so, then listeners should be unable to identify an intended emotion in music from an unfamiliar tonal system. If these associations are not culturally determined, however, then listeners should be able to transcend cultural boundaries and recognize intended emotions in music from an unfamiliar tonal system. The present study was designed to investigate this possibility.
Our first hypothesis was that listeners enculturated to one tonal system can accurately perceive the intended emotion in music from an unfamiliar tonal system. Our second hypothesis was that listeners use psychophysical dimensions of music as cues to identify musically expressed emotions. To evaluate these hypotheses, listeners enculturated to Western tonal music were asked to judge the emotional content of music performed in an unfamiliar tonal system from another culture. Listeners also provided judgments of several psychophysical dimensions in the same musical stimuli.
Pilot Study
As an initial assessment of the model, a pilot study was conducted. Fourteen students at York University, Toronto, were exposed to six short music samples (less than 2 min each) in the tonal systems of Kyrgystan, Hindustan, and the Navaho Indians.2 Two samples, one representing joy and one representing sadness, were taken from each tonal system. Half of the students were asked to rate their perceptions of tempo and complexity for each sample on scales numbered one to nine (low to high). The other half were asked to rate their perceptions of joy and sadness on similar scales for each sample.
The results indicated that listeners assigned high ratings of joy (mean = 6.75) and low ratings of sadness (mean = 3.14) to the three samples intended to convey joy. Conversely, they assigned high ratings of sadness (mean = 5.62) and low ratings of joy (mean = 2.33) to the three samples intended to convey sadness. These results support the view that listeners can perceive musically expressed emotion in music from an unfamiliar tonal system.
A correlational analysis revealed the relationship between listeners' ratings of joy and tempo, and sadness and tempo. The correlation between joy and tempo, r(10) = .87, p = .023, and between sadness and tempo, r(10) = -.86, p = .027, supported the view that listeners' ratings of emotion in the music were influenced by the psychophysical dimension of tempo. The direction of these relationships is identical to those reported by previous studies involving only Western tonal music (see Haack, 1980 , for a review). The correlations between ratings of joy and complexity and ratings of sadness and complexity were not significant.
The results of this pilot study suggested that listeners of one culture can perceive the intended emotion in music from unfamiliar tonal systems. Furthermore, there was a very strong relationship between judgments of joy and sadness and judgments of tempo.
A larger experiment was conducted to corroborate and expand upon these preliminary findings with a wider range of emotion judgments and psychophysical judgments. We focused on Western listeners' perceptions of emotions and psychophysical dimensions in samples of Hindustani ragas.
The Hindustani classical tonal system is particularly suited to the study by virtue of the raga-rasa aspect of Hindustani music theory. Hindustani classical theory specifically outlines traditional relationships between the ragas and their corresponding moods, or rasas. An interesting aspect of classical Hindustani music is the performer's freedom to reinforce the expressed rasa of each piece. The emotional theme of a raga is most strongly expressed during the alap* or improvisational, section of the performance (for a more detailed description of Hindustani music theory, see Kaufmann, 1968) .
By using field recordings (obtained during a research trip to India in December 1996), we were able to obtain alap samples for which the individual performer's intention to evoke a specific rasa could be verified. The two performers who participated in this study were asked to play the alap portions of ragas that they would normally choose if they wished to convey four specific emotions: ]oy/hasya, sadness/ karuna, anger/raudra, and peaceiulness/shanta. Among these psychophysical dimensions, tempo has been most consistently associated with emotional content. Hevner (1935 Hevner ( , 1936 reported a strong association between ratings of sadness and joy in music and slow and fast tempi, respectively. These findings have been replicated in a number of studies (for a review, see Haack, 1980 ) and more recently by Gabrielsson and Juslin (1996) . In accordance with these findings for Western tonal music, we predicted that higher ratings of joy would be associated with higher ratings of tempo, whereas higher ratings of sadness would be associated with lower ratings of tempo.
Melodic and rhythmic complexity may also be useful in the differentiation of emotions in music. Our predictions were based on both theoretical and empirical considerations. First, according to Berlyne's (1971) optimal complexity model, listeners should prefer stimuli perceived to have a middle level of complexity. Because the ragas were unfamiliar to listeners, only relatively simple melodies and rhythms should fall within this optimal level. Second, researchers have found that simpler melodies, that is, those containing fewer variations of melodic contour and more repetition, are associated with positive and peaceful emotions, while more complex melodies, that is, those featuring more variation and less repetition, are associated with anger and sadness (Crozier, 1974; Imberty, 1974; Vitz, 1966a) . Finally, a number of studies have reported an association between irregular rhythms and negative moods and between regular, repetitive, or flowing rhythms and positive moods (Hevner, 1935; Rigg, 1964) . Based on these considerations, we predicted that positive emotions would be associated with relatively simple melodies and rhythms, whereas negative emotions would be associated with relatively complex melodies and rhythms.
For pitch range, we predicted that ragas perceived as having a wider pitch range would be associated with negative emotions. A number of studies have provided strong evidence that listeners expect pitch proximity in melodies (e.g., Cuddy & Lunney, 1995; Krumhansl, 1995a Krumhansl, , 1995b Narmour, 1990 Narmour, , 1991 Schellenberg 1996 Schellenberg , 1997 ; Thompson, Cuddy & Plaus, 1997; Thompson &c Stainton, 1998). Thus, ragas perceived to involve a wider range in pitch may be less predictable, yielding a higher level of arousal. In addition, ragas involving a narrow pitch range may be processed as one auditory stream (Bregman, 1990 ) and, hence, may be easier to process. Ragas that are both more predictable and processed as a single auditory stream should be assigned relatively high ratings for positive emotions (joy and peace) and relatively low ratings for negative emotions (anger and sadness).
Timbre has also been found to influence listeners' ratings of emotion in music. Behrens and Green (1993) presented listeners with improvisations intended to evoke specific emotions, performed on violin, timpani, and voice. They reported that their listeners were more sensitive to sadness and fear expressed in violin and vocal improvisations and to anger expressed in timpani improvisations. Gabrielsson and Juslin (1996) include timbre in some of their psychophysical profiles: music perceived as happy was characterized as having a "bright" timbre, music perceived as angry was characterized as having a "harsh" timbre, and music perceived as having no expression was characterized having a "cold" timbre.
Because the alap samples recorded for this study were performed in two distinctive timbrai classes (strings and flute), this variable was not rated by listeners but included as a coded variable. Interviews conducted during a field research trip to India with experts on Hindustani music indicated that the rasa of raudra/anger is most effectively expressed on traditional stringed instruments, particularly sitar, and it is almost never expressed on the bansuri flute (A. Ranade, S. Rao, and S. Devasthali, personal communication, December 1996 to January 1997). Therefore, we predicted that the flute timbre would be associated with higher ratings of peace and the string timbre would be associated with higher ratings of anger.
Method

LISTENERS
Fifteen men and 15 women from the York University community, ranging in age from 23 to 46 years, volunteered to participate in the study. All 30 were raised in a Western culture and exposed to music of the Western tonal system. Two of them reported a minor amount of exposure to Hindustani music as interested listeners but had no knowledge of the conventions of the Hindustani tonal system. The remaining 28 listeners indicated no familiarity with Hindustani music.
Four experts on Hindustani music also participated in the study. These listeners had either taught or studied Hindustani music for an average of 33 years each. The experts were asked to identify each raga in addition to specifying the dominant rasa. All of them asserted that the performances they heard were competent renditions of the ragas and that these ragas were associated with the intended rasas.
MATERIALS
Cassette recordings of the alap portions of 12 raga performances were used in this experiment. The alaps in this study were field recordings (obtained during a 1996-1997 field research trip in India) of performances by two professional Hindustani musicians: a bansuri flute player and a stringed instrument player (sitar, dilruba, and surbahar). Both performers had studied classical Hindustani music for over 20 years and had extensive experience playing before audiences and making professional recordings.
During the recording sessions (conducted separately), each performer was asked to choose several ragas they would normally choose to evoke each of four target emotions: joy, sadness, anger, and peace. Then they were asked to play only a short alap from each raga they had selected. The performers supplied the names of the ragas they had chosen, which were later verified for spelling and associated moods (Danielou, 1991; Kaufmann, 1968 Ragas were presented to listeners on a CS 703D AKAI compact cassette deck through Sennheiser HD 480 headphones. After each presentation, listeners' ratings were entered directly onto a Power Macintosh computer.
A brief demographic questionnaire was completed by each listener. Some of the items included were age, sex, cultural background, and familiarity with Western and Hindustani music.
PROCEDURE
Listeners were tested individually. After filling out a demographic questionnaire, they were told they would be hearing 12 ragas ranging in length from one to four minutes and that for each raga they should indicate which of the four target emotions was most dominant. The ragas were presented in a different order to each of the 30 listeners.
After identifying the dominant emotion in each piece, listeners were asked to rate the degree to which they believed that emotion was conveyed on a scale from one (emotion not conveyed) to nine (emotion strongly conveyed). Next, they were asked to rate each piece on similar scales for the other three target emotions, as well as for tempo, rhythmic complexity, melodic complexity, and pitch range. Listeners were given definitions and verbal examples of each of these psychophysical dimensions as follows:
For judgments of tempo, they were asked to think about the overall pace of the excerpt; was it very fast (a rating of 9) or very slow (a rating of 1) or somewhere in between? For judgments of melodic complexity, listeners were asked to think about how much was going on melodically in the excerpt; was there a lot of repetition as in "Mary had a Little Lamb"? Would it be easy to sing it back to themselves (very simple -a rating of 1)? Did the melody -a rating of 1) , or would the drummer be doing something very changeable and difficult to follow (very complex -a rating of 9)? For pitch range, listeners were asked to think about how low and how high the melody ranged. Did it stay within the same few notes as in "Mary had a Little Lamb" (a rating of 1), or did it go very high and very low like an Italian aria (a rating of 9)? They were encouraged to ask questions and seek clarification of any terms of which they were unsure. Table 2 illustrates the correlations between mean ratings of the four target emotions in the 12 raga alaps. There were two significant correlationsbetween joy and sadness and between anger and peace. These negative relationships were expected: joy and sadness were perceived as opposing qualities, as were anger and peace. Table 3 displays mean ratings of each emotion for ragas intended to convey joy, sadness, anger, and peace. The highest ratings for joy and sadness were, as predicted, assigned to joyful and sad ragas, respectively. However, the results were less clear for ratings of anger and peace. Repeated measures analyses of variance were conducted for each emotion scale, to evaluate whether the mean ratings for each emotion differed significantly among the 12 ragas. There was a significant main effect of raga for joy, sadness, anger, and peace (p < .001 for each). These findings indicate that listeners reliably differentiated between the ragas on the basis of emotional content, even though they had no familiarity with North Indian music. Contrast analyses were conducted to assess the prediction that mean ratings of a given emotion would be significantly higher for the ragas that were intended to convey that emotion than for ragas not intended to convey that emotion. The mean ratings for the three ragas corresponding to the rated emotion were compared with the nine ragas that were intended to convey a different emotion. These analyses indicated that listeners were sensitive to the intended emotion in ragas when that emotion was joy, sadness, or anger, but not when that emotion was peace. Table 4 illustrates these results. First, the mean rating of joy for the three ragas intended to convey joy was higher than the mean rating for the nine ragas not intended to convey joy. Second, the mean rating of sadness for the three ragas intended to convey sadness was significantly higher than the mean rating for the nine ragas not intended to convey sadness. Third, the mean rating of anger for the three ragas intended to convey anger was significantly higher than the mean rating for the nine ragas not intended to convey anger. Finally, the mean rating of peace for the three ragas intended to convey peace was not significantly higher than the mean rating for the nine ragas not intended to convey peace. For three of the four emotions considered, these results support the hypothesis that people enculturated to one tonal system can accurately perceive the intended emotion in music of an unfamiliar tonal system. An analysis of sex revealed that women were significantly more sensitive to the emotion of joy in the ragas, F(l,28) = 6.54, p < .05. No other differences between sexes were observed.
Results and Discussion
The next set of analyses addressed our second research question: Were listeners' ratings of emotion in the ragas influenced by their perception of psychophysical cues? To evaluate this question, we entered mean ratings for each of the four rated psychophysical cues into stepwise multiple regressions for each emotion. One additional (unrated) predictor, timbre, was also included in the analysis. Timbre was coded as a dichotomous variable: ragas performed on a stringed instrument were coded as 0, and ragas performed on the flute were coded as 1. Tables 5-8 show, for each of the four emotions, the correlation and regression results. Table 5 reveals that ratings of joy were strongly associated with ratings of tempo, rhythmic complexity, and melodic complexity, but not with pitch range or timbre. Stepwise multiple regression revealed that tempo and melodic complexity provided unique predictive power. As predicted, ratings of joy were positively related to ratings of tempo. These results indicate that mean joy ratings can be predicted by a weighted sum of mean tempo ratings and mean melodic complexity ratings. Together, these two variables accounted for 91% of the variance in mean joy ratings.
Ratings of sadness were significantly correlated with ratings of tempo, rhythmic complexity, melodic complexity, and pitch range, but not timbre. As expected, ratings of sadness had a strong negative relationship with ratings of tempo. Mean tempo ratings and mean melodic complexity ratings contributed unique predictive power in the regression equation. These two predictors were highly significant and together accounted for 91% of the variance in mean ratings of sadness. None of the listener-rated dimensions were significantly correlated with ratings of anger. Timbre, however, was significantly correlated with these ratings. There was a positive relationship between ratings of anger and the ragas performed on stringed instruments. In the stepwise multiple regression, timbre was the only significant predictor of mean anger ratings, accounting for 31% of the variance.
Mean ratings of peace were significantly correlated with mean ratings of tempo, rhythmic complexity, melodic complexity and timbre, but not pitch range. As predicted, high ratings of peace were associated with low ratings of tempo. In the stepwise regression, mean ratings of rhythmic complexity and timbre contributed significant predictive power in the equation. These two variables accounted for 73% of the variance in mean ratings of peacefulness.
Although initial results indicated that Western listeners were not reliably sensitive to the intended emotion of peacefulness (see Table 4 ), it appears that simpler rhythms and flute timbre were used by listeners as psychophysical cues in assigning ratings of peacefulness in the ragas. EXPERT DATA Table 9 shows a comparison between mean ratings, made by the 4 expert and 30 naive listeners, of ragas intended to convey each emotion and the ragas not intended to convey that emotion. It should be noted that there is a similar pattern of mean ratings for expert and naive listeners: for all four emotions, both groups assigned higher ratings to ragas intended to convey that emotion than to ragas not intended to convey that emotion. Experts assigned relatively low ratings of anger overall. This observation is consistent with the North Indian view, previously noted, that anger is rarely employed in ragas because of its incongruency with the peaceful nature of Hindustani music.
The correlation between mean ratings assigned by expert and naive listener ratings was significant for joy, r(10) = .61, p = .036; and sadness r(10) = .83. p = .001; but not for anger, r(10) = .36, p = .253; and peace, r(10) = .47, p = .12. A closer look at the differences between mean ratings for each emotion indicates that experts made somewhat clearer distinctions than naive listeners. Given the experts' knowledge of the tonal conventions of Hindustani music and the raga-rasa system, this result is consistent with our model.
General Discussion
The results of this study support our model of the perception of emotion in music. Western listeners were sensitive to intended emotions in Hindustani ragas, even though they were unfamiliar with the tonal system and the raga-rasa system of conveying moods within that tonal system. Furthermore, listeners' ratings of the psychophysical dimensions in the ragas were predictive of their judgments of emotions in the ragas. In the absence of relevant culture-specific knowledge regarding the conventional associations of emotion and music in the Hindustani tonal system, listeners relied upon the only resource at their disposal: psychophysical cues. This strategy succeeded for the perception of joy, sadness, and anger but not for the perception of peacefulness. According to our model, this indicates that the psychophysical cues for joy, sadness, and anger were salient enough to enable listeners to overcome their unfamiliarity with culture-specific cues and to make an accurate assessment of the intended emotion. Particularly in the case of ragas intended to represent joy and sadness, ratings made by naive listeners were strongly correlated with ratings made by expert listeners. That naive listeners demonstrated such a high level of agreement with expert listeners, who were deeply familiar with the culturespecific cues embedded in the music samples, is remarkable.
The current results are compatible with the results of studies in which listeners judged emotion in music from their own culture. Gabrielsson and Juslin (1996) found fast tempi were associated with listeners' perceptions of joyfulness and anger, and slow tempi were associated with listeners' perceptions of sadness and peacefulness. For ragas intended to evoke joy and sadness, the same pattern was observed. In this investigation, 73% of the variance in mean ratings of joy and 84% of the variance in mean ratings of sadness could be accounted for by mean ratings of tempo. These results illustrate that listeners were able to assess tempo in the Hindustani ragas and that a strong relationship exists between the perception of tempo and the interpretation of emotion in music.
Listeners also perceived rhythmic and melodic complexity in the ragas, and their ratings of these elements were related to their ratings of joy, sadness, and peacefulness. Perceptions of joy were associated with perceptions of simpler melodies, and perceptions of sadness were associated with perceptions of more complex melodies. As with tempo, these findings parallel the results of studies involving Western listeners and Western music. Hevner (1935 Hevner ( , 1936 examined listeners' perceptions of rhythm and harmonic complexity, as they related to their judgments of musically expressed emotion. She found that listeners associated simple harmony with happiness and serenity and associated complex harmony with excitement or sadness. "Firm" rhythm was associated with "dignity and vigor" and "flowing" rhythm was associated with "happy feelings." Rigg (1940) investigated structural elements of music and their effect upon listeners' judgments of emotion in music. He found that listeners linked perceptions of joy with faster tempi, simple harmony, iambic or anapestic rhythms, and perceptions of "lamentation" with slow tempi, trochaic rhythms, dissonance, and legato phrasing. Imberty (1974) evaluated the music of Debussy according to an index of formal complexity and another index of dynamism. In his study, high complexity was related to responses of "a melancholic or sorrow kind," and low complexity was related to responses of "joy and well-being" (see Nielzén & Cesarec, 1982 , for a review). Our findings illustrate that these relationships between emotion judgments and psychophysical dimensions of music is preserved across cultural boundaries.
Tempo was not a significant predictor of mean ratings of peacef ulness or anger. It is possible that, because both peaceful and sad ragas employed slow tempi, listeners relied on other cues to distinguish between them. In particular, ratings of rhythmic complexity were significantly related to ratings of peacefulness, with simple rhythms associated with greater peacefulness. However, listeners were unsuccessful overall in their attempts to distinguish peaceful ragas from other ragas. Thus, it appears that the psychophysical cue of rhythmic complexity was insufficient to distinguish peaceful ragas from other ragas.
Timbre was a significant predictor of mean ratings of peacefulness and anger. The direction of this influence was expected: the flute timbre was strongly associated with peacefulness, and the string timbre was strongly associated with anger. However, as with rhythmic complexity, the psychophysical cue of timbre was insufficient to distinguish peaceful ragas from other ragas.
Pitch range failed to emerge as a strong predictor of listeners' ratings of any of the four target emotions. Previous evidence has indicated that pitch range plays a role in expectancy (Narmour, 1991) , and expectancy, in turn, has been linked to emotion (Meyer, 1956 ). Quite possibly, however, the "emotions" associated with expectancy mechanisms may be generalized arousal, rather than specifiable emotions. This interpretation would explain why pitch range did not appear to influence Western listeners' identification of specific musically expressed emotion in Hindustani ragas.
OTHER MODELS OF PERCEPTION OF EMOTION IN MUSIC
The proposed model assumes that, in addition to culture-specific cues, there are psychophysical cues (common to all auditory signals) that influence listeners' perceptions of emotion in music. The connection between music and emotion has been explored in a number of other theories that we will now discuss and compare with our own theory.
One of the more influential theories of emotion in music is that of Suzanne Langer. In her philosophical treatise of music and emotion (1957), she develops the idea that "the forms of human feeling are much more congruent with musical forms than with the forms of language. ..." This idea stems from a rejection of previous theories that sought to explain the emotive character of music solely as a result of music's mimicry of human vocal expressions of emotion.
Langer does not focus on the issue of whether the perception of emotion in music requires an understanding of specific musical idioms. Neither does she explore whether more elementary properties in the music (e.g., psychophysical ones such as changes in loudness or tempo) might map directly onto emotional content quite apart from the culturally specific codes and traditions of the music.
Langer rejects the idea that music can represent specific emotions, arguing that music imitates only the form of emotion, not the content. For example, music may be very emotional, but equally happy and sad. This view suggests that the representation of emotion in music is inherently vague. However, it has difficulty accounting for findings that listeners readily attach emotional labels to pieces of music (Frances, 1958 , Expt. 14; Hevner, 1935 Hevner, , 1936 . Mandler (1984) proposed a theory of emotion in music based on Meyer's earlier work on musical expectancies. Mandler's account draws a connection between the emotional qualities of music and the biological adaptive value of emotional reactions. Specifically, the interruption of ongoing schemata, that is, a violation of our expectancies, brings about biological arousal, which acts as an alerting signal. This alerting signal then stimulates an interpretation of the stimuli, which, when combined with the biological arousal, is felt as emotion.
Similar to Langer's theory, Mandler's theory holds that music does not signify specific emotions. Fulfillments and violations of musical expectancies lead to biological arousal, which may lead to an emotional interpretation. However, biological arousal is essentially contentless, so emotional qualities cannot be inferred directly from the properties of arousal. The content of the emotional reaction is an interpretation that occurs post hoc.
In contrast to these views are theories of emotion in music that hold that music can represent specific emotions (Cooke, 1959; Kivy, 1980) . Cooke set out to analyze elements of musical expression and to establish a lexicon of these elements in terms of the specific emotions they were able to convey. He attempted to test this theory empirically and took as his material Western tonal music composed since 1400 a.d. He identified musical patterns of sound that were commonly used to express emotion in this body of work. He then analyzed these melodic motifs into their component intervals and asserted that each "basic term" had a particular emotive character (i.e., scale notes 5-1-2-3 in a minor mode = a bold acknowledgment of the existence of tragedy). Efforts to substantiate this theory empirically have been unsuccessful. Gabriel (1978) asked listeners to rate the emotive quality of Cooke's "basic terms" and found no significant pattern of agreement with Cooke's descriptions of their emotional content.
Kivy's theory (1980) also centers on the view that music can convey specific emotions to the listener. Like Cooke (1959), Kivy maintained that certain melodic patterns are conventionally associated with specifiable expressive predicates, such as "is sad," "is angry," or "is joyful". However, he acknowledged that some links between music and emotion may be "natural." Kivy proposed a distinction between two types of cues to emotion in music: "contour" and "convention." In his discussion of contour, he identified elements of music that he characterized as having natural connections to "emotive life" (emotion as expressed by vocal utterances, posture, gesture, and bodily motion), such as melodic contour, tempo, and rhythm. These elements were also featured in his discussion of convention. Falling melodic lines signifying sadness, leaping melodic motion signifying joy, and slow tempo with measured rhythm signifying dignity were all conventions that Kivy identified as being typical of Western classical music.
According to Kivy, all conventional associations between music and emotion ultimately derive from natural connections between music and "emotive life." In turn, he stated that these natural connections are culturespecific, in that the music of a culture can resemble the emotive life of only that culture. Thus, listeners from one culture should be unable to appreciate the natural connections between music and the emotive life of an unfamiliar culture. Kivy further argued that listeners of one culture would be unable to perceive music from an unfamiliar tonal system as music per se, but rather as a sequence of nonmusical sounds.
To illustrate his point, he postulated a cross-cultural exploration of his theory, using the example of North Indian raga music. "The Western ear, nourished on horizontal or (at least) vertical polyphony (i.e., harmony) will naturally tend to read Indian music harmonically or polyphonically and, of course, fail" (Kivy, 1980, p. 90). According to Kivy's predictions, Western listeners should hear ragas not as music, but rather as an unintelligible collection of alien sounds. "To the uninitiated ear, every raga presents about the same mood: a kind of exotic stupor" (Kivy, 1980, p. 89).
Kivy offered no empirical evidence to support his predictions about Western listeners' inability to perceive emotion in the music of North India. The results of our investigation contradict Kivy's assumptions. Western listeners were able to perceive emotional expressiveness in the music of an unfamiliar tonal system, and further evidence suggested that their perceptions were based on psychophysical elements such as tempo, timbre, and complexity.
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